Abstract. We have proposed that the lateral inequality of auxin associated with the phototropic response is a consequence of a light-induced impairment of basipolar transport of the hormone. If this is so, the dose-response curve for photoinhibition of auxin transport should resemble that for phototropism. Further, the wavelength dependencies of the transport and tropic response should also be similar. Oat coleoptiles were irradiated equilaterally with white light and with broad-and narrow-spectral bands of blue light. Indoleacetic acid 2-14C was then applied apically to the intact coleoptile. Irradiation by the 3 sources inhibited basipolar transport of the auxin. The photoinhibition of transport increases with exposure, reaches a maximum at radiant energies depending on the source used, and then decreases. The dose response for transport inhibition matches that for phototropism. A correspondence in the spectral response of the 2 phenomena is also found for coleoptiles exposed to first positive energies at various wavelengths from 340 to 730 nm. We interpret these correlations as support for the hypothesis that phototropism is mediated by a photoinhibition of basipolar transport of auxin.
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Of the various physiological nmechaniisnms proposed (2, 4) for the phototropism of higher plants, the Cholodny-Went hypothesis has received the greatest support (1, 11) . This hlpotlhesis postulates that a lateral transport of auxini occurs in the tip of a phototropically sensitive organ exposed to unilateral irradiation. The resultant concentration. gradient is transported basipolarlv, and causes the lateral growth differences of the tropism. In auxin transport studies with coleoptile tip-block "diffusion" systems (12), we found, as have others, that more auxin diffuses from the shaded tissues than from those facing the radiation source. However, this lateral inequality was not found or was reversed for the auxin titers of the tissues themselves, so that there was no significant difference between the shaded and illuminated halves of the entire transport system. WVe therefore suggested that lateral moveement of auxin is not the initial hormonal event in the phototropism of the unilaterally irradiated coleoptile. We proposed (6, 9, 12) tion. One would also ailticipate that the dosageresponse and spectral-response curves for photoinhibition of transport would correspond to that for phototropism. We shall show that both white and blue light do impair the ability of intact oat coleoptiles to transport auxin basipolarly, that the dosageresponse curves for these transport inhibitions correspond to that of "first positive" or "System I" (2) phototropism, anid that the transport and tropic effects have similar spectral responses.
Methods and Preliminary Experiments
Intact etiolated oat seedlings (Svalof, Victory I) betweeni 70 and 72 hr old, were used throughout this study (see ref. 14 for planting details). All manipulations were carried out under green "safe" lights (12 In experiments witlh broad-spectrunm sources, indoleacetic acid-2-14C (14C-IAA), 12.6 c/mole (CEAFrance), was dissolved in warm 1.5 % agar, which was then introduced into 1 mm (i.d.) plastic "spaghetti" tubing. The tubing was cut into 3 mm segments, with an average 14C-IAA content (±+ standard error) of 13.5 ± 0.7 ng. These tubing segments were slipped onlto the tips of intact coleoptiles immnediatelv after irradiation ( Fig. 1) . For the studies with mlonioclhromiiatic light, the '4C-IAA, dissolved in 0.1 % Tween-20, was applied directly and symmetrically to the extreme tip of the coleoptile with a camiiel-hair brush. The average amounit of IAA applied per til) was 2.6 + 0.6 ng, abouit the amiiount of endogentois auxini present in the tip (7) . All 14C_ IAA wvas purified by paper chromatography (12) immediately before use.
Onie or 2 hr after '4C-IAA application, the coleoptile tip was waslhed several times with distilled water. The coleoptiles were then cut inito sections. \hen agar wvas the 14C-IA.A donor, the coleoptiles were divided into the tip 1 mm, the "mid" 15 Fig. 2. In the tip extracts (Figs. 2A. 21B) there are 3 hands of activity: at the RF of lAA, 0. S0, at RF0.65, and at the chronlatogramn front. i.c., at least 2 radioactive products of 14C-IAA appear in these chromatograms of the til) extracts. The proportion of activitv at the IAA locus to activitv of the products is higher in the case where the tips had been exposed previously to light.
In the extracts of the base tissues (Figs Fig. 2 ). The 14C-IAA distribution in the various coleoptile sections was calculated as the percent of the total 14C-activitv in the entire organ. The relative distribution of 14C-activity between the tip and the base segments folloved qualitatively the distribution between the tip and the sum of the mid and base segments. Accordingly, the measured activities in the mid and base segments were summed to evaluate transport inhibition. For broad-spectrum experiments, the ratio of the percentage of the auxin absorbed that was found in the subapical tissues of the irradiated seedlings, relative to the percentage in the same tissues of the nonirradiated control, was taken as an index of transport inhibition or acceleration. When monochromatic light was used, th,e response at a specific energy (60 ergscnM-2) or a specific wavelength (445 ium) was chosen as references for transport inhibition or acceleration and for tropism.
As observed elsewhere (9), we find that light at the-enlergy levels used has no material effect on the absorption of the auxin applied.. The (20) . Went (19) (19) on the effect of 1000 MCS white light on the diffusible auxin of corn coleoptile tips; they also showed that such illumination retarded the basipolar translocation of "C-IAA in the decapitated coleoptile. Fig. 4B shows the transport inhibitions induced by the broad-spectrum blue light at various radiant energies. The energies listed are corrected for thermal emission of the irradiation source (see Methods). When this correction is also made for the dose-curvature response of Fig. 1 in Reference 13, which used the same source of light, the corrected phototropic-response curve ( (Fig. 4A) is similar to the dose response for the photoinhibition of auxin transport (Fig. 4B) . The phototropism peaks around 1000 ergs cmn2 and for transport inhibition (illumination from above) the maximum is between 400 and 800 ergscm2.
The preceding observations show that both white and broad-band blue light inhibit the basipolar trans- Trhe dose-response curves for these photoin,hibitions correspond to those for phototropism.
A similar parallelism for the System I range is found for equilateral monochromatic irradiation at 445 nm, a wavelength of high effectiveness in phototropic spectral-response studies ( 16, 17) . The tran,sport-inhibition curve (Fig. SB) begins at a higher apparent radian,t energies than dloes the tropic response (Fig.  5A) . At the lower energy levels, tropism was nloted without correspondinbg inhibitions of auxin transport. It should be emphasized that inl a phototropically stimulated oat coleoptile a small difference in growth Sbetween the shaded and illuminated tissues could result in a relativrely large change in tropic curvature (14, 20) , i.e., a ca.
2 % difference in growth can be associated with a curvature of 10°, and ca. 10 %O difference with a 900 cu1rvature (14) . Therefore, it is possible that slight tran;sport inhibitions were not detected at the lower energies where curvature responses were evident.
In a similar vein, the enlergies measured were those incident to the organ, irrespective of whether the do not differ significantly fronm the dark controls (Fig. 3) , or differ at the 5 % probability level (Fig.  4B ). When the transport period was 1 hr (Fig.  5B) , the impairments by irradiation were significant at the 1 % level. Photoinhibition of auxin transport in the System I range could thus be of a tranisient nature. Thornton and Thimann (18) have shown recently that broad-band blue light in the secondpositive energy range of phototropism causes a transient depression of the export of 1-14C-laibeled IAA from 4 mm oat coleoptile sections. In the Oppenoorth studies (10), with tips split after unilateral exposure to first positive energies, the difference in the amounts of auxin diffusing from the illuminated-and shaded-half tips was most pronounced in the first hr after exposure. Further, the inhibition by light (System I energies) of coleoptile elongation is more pronounced in the first hr after exposure than in the second hr, where a resurgence of growth occurs a(6). Thus, in experiments where longer diffusion periods were used (viz. 1,11), transient changes in the basipolar transport of auxin could have been obscured.
A correlation between phototropism and photoinhibition of basipolar transport of 14C-IAA is also shown by the spectral-response curves of the 2 phenomena (Fig. 6 ). Though the 2 curves do not match in fine detail, maximum response for both photoprocesses occurs between 350 and 480 nm. There is a small but consistent negative curvature and a corresponding enhanced auxin transport above 500 nm. At these radiant energies, no bands for phototropism or photoinhibition of transport are evident at the "photomorphogenic" wavelengths, 660 and 730 nm.
These correlations of dose and spectral responses strengthen the likelihood that phototropic curvature is, in part, associated with a photoinhibition of the basipolar transport of auxin. Also supporting this association are the observations 1(6) that the dose and spectral responses for the photoinhibition of elongation of the intact oat coleoptile closely resemble those reported here for phototropism and photoinhibition of auxin transport.
